Brachiocephalic vein aneurysm is an extremely rare condition of unknown origin. It may be asymptomatic, presenting as an incidental finding or as a result of complications it causes. We report a case of a 54-year-old man who was asymptomatic and diagnosed with an isolated saccular aneurysm of the left brachiocephalic vein using contrast-enhanced computed tomography. The patient underwent aneurysmectomy through a median sternotomy with no requirement for a vascular graft or cardiopulmonary bypass. The patient had an uneventful postoperative course and remained well two months after the surgery.
INTRODUCTION
Aneurysm arising from the thoracic veins is very rare. When present, fusiform dilatation of the superior vena cava is most commonly seen [Haniuda 2000; Bansal 2010; . Since brachiocephalic vein aneurysm was first reported in 1928 [Harris 1928 ], only about 20 cases have been reported in the literature. Moreover, a few of them have discussed its surgical treatment [Galvaing 2018; Huang 2017; Aggarwal 2017; Lohrenz 2018; Nakada 2015; Akibaa 2012; Sakai 2011; Bartline 2016; Hosein 2007; Sayed 2013] . We report a case of a patient who had an isolate brachiocephalic vein aneurysm and underwent surgery successfully without cardiopulmonary bypass or vascular graft.
CASE REPORT
A 54-year-old asymptomatic man was referred to our department owing to a large mediastinal mass that was incidentally discovered on computed tomography (CT) without intravenous contrast. The patient was asymptomatic and did not report any underlying disease or local trauma such as clavicular or rib fracture. There was no history of surgical intervention or central venous cannulation of the neck or upper extremities performed in the past. The chest X-ray revealed no abnormal findings, and inflammatory markers were normal. A contrast-enhanced CT revealed a large saccular dilatation of the left brachiocephalic vein (Figure 1 ). The aneurysm measured 62 mm x 38 mm. There were no filling defects to suggest thrombosis within the aneurysmal sac, and pulmonary embolism was not detected. The right brachiocephalic vein, subclavian veins, and superior vena cava were normal. Transthoracic echocardiography showed that both contractility and diastolic functions were normal, and intracardiac anomaly was absent.
Surgery was proposed because of the risk of embolic events or rupture. The patient also actively wanted to undergo an operation to avoid such complications. Moreover, as the patient was healthy and young, it was expected that the surgical risk would be very low.
A median sternotomy was performed. We first controlled the proximal and distal brachiocephalic vein to prevent excessive blood loss in case of hemorrhage. The aneurysm carefully was dissected ( Figure 2A ), and its wide base identified. It subsequently was opened longitudinally after cross-clamping of its base, taking great care to not narrow the left brachiocephalic vein. Complete excision of the aneurysm was performed, leaving a 3.0-cm defect in the underside of the brachiocephalic vein. The wall of the aneurysm was very thin and friable. There was no thrombus or phlebolith within the lesion ( Figure 2B ). The defect in the underside of the vein was repaired with continuous suture using 5-0 nonabsorbable monofilament suture ( Figure 3 ). The Heart Surgery Forum #2019-2571
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Pathological examination of the aneurysm revealed no abnormality. The sampled tissue was made of a normal venous structure, making it a true aneurysm. The patient had an uneventful postoperative course and was discharged home on the postoperative day 4. He remained well two months after the surgery. A contrast-enhanced CT of his chest was obtained that showed the left brachiocephalic vein with normal flow.
DISCUSSION
Brachiocephalic vein aneurysm is a rare condition, usually detected as incidental findings. Very little is known about the etiology and natural history of these vascular lesions. They can be congenital in origin or acquired secondary to trauma, inflammation, or degenerative change in the vessel wall [Haniuda 2000; Schatz 1962 ; Gu¨ney 2004] . The etiologic factors of the aneurysm in our patient remain unclear. Congenital malformation might be likely the cause of the aneurysm in this case, because there is no evidence of inflammation, trauma, degenerations, or neoplasms. If there is the case of solitary saccular aneurysms without symptoms and hemodynamically significant narrowing proximal to the aneurysm, a congenital etiology appears most likely [Haniuda 2000 ].
Most patients with brachiocephalic vein aneurysm are asymptomatic, and the lesion is incidentally detected as a mediastinal mass on chest radiography or CT as in this patient. Aneurysms can cause chest pain, dyspnea, and recurrent nerve paralysis because of compression of continuous structures [Bansal 2010 , Aggarwal 2017 Lohrenz 2018; Nakada 2015; Hosein 2007; Hosaka 2011; Buehler 2013] . They may sometimes be associated with a rupture or pulmonary embolism Ream 1972; Schild 1992; .
Cross-sectional imaging, using either magnetic resonance imaging or CT, is sufficient for accurately diagnosing venous and arterial aneurysms and enabling planning of the surgical strategy [Galvaing 2018; Aggarwal 2017; Gozdziuk 2004] .
In recent years, the use of multiplanar CT reformations to demonstrate the anatomic continuity of the aneurysms with the thoracic venous system has obviated the need for invasive venous angiography [Dua 2011] . Intravenous contrast plays a vital role in the diagnosis of venous aneurysms and helps to detect or rule out complications such as rupture and thrombosis within the aneurysm. This information is vital in deciding the treatment approach and planning surgical strategy if open-repair is indicated [Buehler 2013; Dua 2011] . With contrast-enhanced CT, we could diagnose and plan the surgical strategy without difficulty.
Treatment options are controversial and not well defined because the risks of pulmonary embolism, rupture, and venous obstruction are unknown. It is suggested that saccular or symptomatic aneurysms surgically can be repaired to avoid complications, whereas asymptomatic fusiform or small-sized aneurysms safely can be observed [Galvaing 2018; Hosein 2007; Gu¨ney 2004; Hosaka 2011; Buehler 2013; Dua 2011] . Endovascular interventions that involve coil embolization of the aneurysm and stent implantation have been proposed as treatment options in case of subclavian vein aneurysm [San 2010 ], but they have not been described so far in case of brachiocephalic vein aneurysm.
As for surgical approaches, median sternotomy is preferred over video-assisted thoracic surgery because of the possible intraoperative challenges such as pulmonary embolism, massive bleeding from tearing of the thin venous wall, and reconstruction of brachiocephalic vein [Huang 2017] . However, literature research shows few cases of successful surgical approach other than median sternotomy, such as thoracotomy [Sayed 2013] or video-assisted thoracoscopy [Lohrenz 2018 ]. Cardiopulmonary bypass (CPB) frequently is reported to be necessary to allow safe mobilization and resection of [Aggarwal 2017; Bartline 2016; Hosein 2007] . However, in our patient, we believed that we could obtain the same safety with gentle dissection of the aneurysm and rapid control of the left brachiocephalic vein without any adverse events. If possible, in selected cases such as this patient, it is desirable to perform surgery without CPB to reduce the mortality and morbidities. To our knowledge, there have been only four reported cases of surgery for isolated brachiocephalic vein aneurysm without CPB [Huang 2017; Lohrenz 2018; Sakai 2011; Sayed 2013] .
According to previous reports, the prognosis after successful resection is very good [Galvaing 2018; Huang 2017; Aggarwal 2017; Lohrenz 2018; Nakada 2015; Akibaa 2012; Sakai 2011; Hosein 2007; Sayed 2013] . There are no reported cases of recurrence or of the development of similar lesions elsewhere.
